Purification and structural identification of an autoinducer for the luminescence system of Vibrio harveyi.
An autoinducer required for the growth-dependent development of luminescence in Vibrio harveyi has been purified, structurally identified, and chemically synthesized. The autoinducer, which is excreted by the cells, was extracted with chloroform from conditioned media in which V. harveyi cells had been grown. The concentrated extract was separated on a silica gel column and the autoinducer activity further purified by thin layer, paper, and high performance liquid chromatography. The structure of the partially purified autoinducer was identified by 1H NMR and mass spectrometry as N-(beta-hydroxybutyryl)homoserine lactone. This compound was chemically synthesized by condensation of beta-hydroxybutyrate with alpha-amino-gamma-butyrolactone hydrobromide using 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide as a carboxyl group activator. The pure synthetic autoinducer gave the characteristic NMR and mass spectra, co-migrated with the natural autoinducer on thin layer plates, and specifically stimulated induction of luminescence of V. harveyi. Light emission of a regulatory dark mutant of V. harveyi could be stimulated over 1000-fold by the addition of N-(beta-hydroxybutyryl)homoserine lactone, reaching intensities comparable to that of the native strain. The similarity in structure of the autoinducer of V. harveyi to that of Vibrio fischeri suggests that the regulation of luminescence induction in these bacteria may be related in spite of their differences in lux gene organization.